Schematic representation of cylindrical restraint
. Schematic representation of the cylindrical restraint in the unbound state. Axis of the cylindrical restraint (black dashed line) is defined using two geometric centers (yellow points) formed by two groups of atoms in the protein colored in grey; one is the geometric center of all the coarse-grained (CG) atoms of the grey colored protein, and the other is the geometric center formed by atoms near the protein-protein interface. Sampling of the protein being pulled (green color) is restricted by the application of cylindrical restraining potential (red color) acting on the geometric center of the protein (blue point) in the unbound state.
"GC" atoms (in the SIRAH CG model 1 these are equivalent to Cα atoms) of residues listed below were used to define the geometric center of atoms near the protein-protein interface.
1PPF: Q119, V120, A121, Q122, L123, P124, G207
1BRS: T6, F7, D8, D12, Y13, Y17, H18, K19, L20, P21, D22, N23 3HFM: Heavy chain: A114-A125, L141-T151, H164-S185, C195-C215; Light chain: A109-
C214
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Selection of the pulling length in coarse-grained umbrella sampling simulations
Test coarse-grained umbrella sampling simulations (CG-US) were performed to determine the pulling length for the production CG-US runs. Coordination number, a measure of the number of contacts, was used to detect the complete separation of both the proteins in a complex. CG-US simulations were performed for all three protein complexes using the protocol described in
Methods. We initially used a pulling length of 2 nm for the test simulations. The coordination number as a function of separation distance (i.e., reaction coordinate) for all three protein complexes is shown in Figure S2 . At a separation of 1.5 nm protein-protein interactions are lost in all the cases justifying our definition of the bound state of between 0 to 1.5 nm. To reduce the computational cost of the CG-US simulations, the final pulling length for the production run was chosen to be 1.7 nm, hence the unbound state was defined to be between 1.5 nm to 1.7 nm. 
Computational speed comparison
We compared the average CPU hours (CPUh) of calculating a single ∆∆G value using all three approaches used in this study. ~4093 CPUh (4051 CPUh for equilibration and 100 ns production MD run + 0.42 CPUh FoldX processing X 100 MD snapshots) on Intel Xeon E5420 2.50GHz processors.
